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y tested whether an Internet-based intervention could achieve change in fruit,
juice, and vegetable consumption, physical activity, and self-efficacy in youth at-risk of obesity.

Method. Participants were 80 8-to-10-year-old African American girls at-risk of obesity, with a home
computer, Internet access, and an e-mail address. A two-group design was followed. Groups differed only on
incentive schedule (immediate, delayed). The 8-week home-based program, conducted entirely over the
Internet, promoted fruit, juice, vegetables, and water intake and physical activity. Pre-post measures were
collected through self-report via the program website. The study was conducted in the greater Houston, TX,
area September through November, 2004.

Results. Statistically significant pre-to-post differences were observed in fruit, juice, and vegetable
consumption (p= .002), physical activity—yesterday (pb .001), physical activity—usually (p=.001), and fruit,
juice, and vegetable self-efficacy (p= .003).

Conclusion. Internet-based obesity prevention programs may be an effective channel for promoting
healthy diet and physical activity behaviors to youth at-risk of obesity. Additional research is needed to more
fully examine their effectiveness at promoting and maintaining diet and physical activity change.

Published by Elsevier Inc.
Introduction
Approximately 18.8% of 6–11-year-olds have a body mass index
z95th percentile, with non-Hispanic Black girls more likely to be
obese (26.5%) than other girls (Ogden et al., 2006). Obesity results
from a long-term energy imbalance (Goran and Treuth, 2001), where
energy consumption exceeds expenditure. African American girls have
low levels of fruit, 100%-juice, and vegetable (FJV) (typically low-
energy dense foods) consumption and physical activity (PA) (Klesges
et al., 2008). Together, this places them at increased risk of obesity.

In a recent survey with 8–18-year-olds (Rideout et al., 2005),
average daily computer use for non-school related activities was
1:02 h. Sixty-one percent of African American youth and 66% of youth
in communities with a median income of b$35,000 reported having
home Internet access. Emerging evidence suggests e-Health inter-
ventions can change youth diet and PA (Baranowski et al., 2003a; Jago
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et al., 2006). Thus, well-designed web-based programs have the
potential to reach large numbers of at-risk youth. This manuscript
presents behavioral and psychosocial outcomes of an 8-week
Internet-based pilot study promoting increased FJV consumption
and PA to young girls.

Methods

Participants

Eighty participants were recruited and enrolled. Inclusionary
criteria were 8-to-10-year-old African American girls with a body
mass index of z50th percentile, with a home computer, Internet
access, and an e-mail address. Recruitment included both broadcast
and non-broadcast methods (Thompson et al., 2006).

Design

This pilot outcome evaluation is a secondary analysis of a trial
assessing the effect of incentive schedule on log-on rates in an
Internet-based intervention (Thompson et al., 2007b). The main study
followed a randomized, two-group design, with baseline and
immediate post-assessment. Groups varied on incentive schedule
only (immediate, delayed). This paper reports on the pre-versus-post
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Fig. 1. Participant flow chart. This figure provides the flow of participants through the
study, as recommended by the CONSORT statement.

Table 1
Number of subjects (n), mean (M), standard deviation (SD), and total both groups for
behavior and self-efficacy, stratified by incentive return schedules

Group1 Group2 Total Multivariate effect
sizea

N M (SD) N M (SD) n M (SD) Time
(T)

Group
(G)

T×G

Physical activity (yesterday)b

Pre 37 2.74 (1.36) 36 2.50 (1.36) 73 2.62 (1.36) 0.32 0.03 0.01
Post 37 4.38 (2.07) 36 3.72 (1.51) 73 4.05 (1.83)
Physical activity (usually)c

Pre 37 3.98 (1.72) 36 3.49 (1.78) 73 3.74 (1.75)
Post 37 4.85 (2.19) 36 4.17 (1.69) 73 4.51 (1.98) 0.14 0.03 0.00
Fruit/juice/vegetable (behavior)d

Pre 35 2.36 (1.40) 36 3.06 (1.62) 71 2.71 (1.54) 0.13 0.02 0.02
Post 35 3.75 (2.70) 36 3.69 (2.16) 71 3.72 (2.42)
Physical activity (self-efficacy)
Pre 36 29.36 (4.58) 36 28.89 (3.79) 72 29.13 (4.18) 0.01 0.00 0.00
Post 36 28.78 (4.67) 36 28.58 (5.75) 72 28.68 (5.21)
Fruit/juice/vegetable (self-efficacy)e

Pre 35 51.31 (11.96) 36 48.03 (10.53) 71 49.67 (11.29) 0.12 0.03 0.00
Post 35 56.17 (10.37) 36 53.36 (14.19) 71 54.77 (12.44)

This study was conducted September – November, 2004 in the greater Houston, TX area
with 8–10-year-old African American girls. Note: Although 73 girls completed baseline
and follow-up, differences in total sample size across instruments was due to the 1–2
girls who had some missing item responses. This table provides the results of the data
analysis reporting changes in behavioral and psychosocial factors.

a Multivariate effect sizes: small (0.02), small to medium (0.10), medium (0.15),
medium to large (0.25), large (0.35).

b Significant difference over time F(1,71)=33.71, pb0.001.
c Significant difference over time F(1,71)=11.61, p=0.001.
d Significant difference over time F(1,69)=9.99, p=0.002.
e Significant difference over time F(1,69)=9.30, p=0.003.
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behavioral and psychosocial outcomes. The Institutional Review Board
at Baylor College of Medicine in Houston, TX, approved the protocol.
Written parental consent and child assent were obtained.

Intervention

The 8-week Internet intervention emphasized FJV, water, and PA.
The treatment website from a previous study with African American
girls (Baranowski et al., 2003b) was adapted to a stand-alone Internet
program by adding an introduction and a club member manual.

Social Cognitive Theory (Bandura, 1986) guided the content, while
Elaboration Likelihood Model (Petty and Cacioppo, 1986) guided
character development, storyline, and design framework (Thompson
et al., 2007a). Participants’ weekly goals were to increase FJV and
water consumption and lifestyle PA. Weekly programming included
role modeling comics, problem solving, and goal setting/review.
Participants received a weekly incentive worth $5 for completing all
activities. Incentives were awarded on an immediate (within 2
business days) or delayed (end-of-program) schedule. All data
collection occurred on the program website.

Measures

FJV consumption
FJV consumption was assessed using a 7-item food frequency

questionnaire (Thompson et al., 2000), previously used with children
(Engels et al., 2005). Because of known limitations with young
children, (Baxter et al., 1997; Cullen et al., 1999), it was modified to
recall consumption over the last week. French fries were excluded
from analysis. Total daily consumption was determined by summing
servings and dividing by 7.

PA recall
PA (yesterday; usually) was assessed with the GEMS Activity

Questionnaire. The instrument had adequate reliability (yesterday
r=0.70, pb0.0001; usually r=0.79, pb0.0001) and validity (yesterday
r=0.27, pb0.05; usually r=0.29, pb0.05) among 9-year-old African
American girls (Treuth et al., 2003). Response scales were PA-
yesterday: none=0; b15 min=1, z15=2; PA-usually: none=0, a little=1;
a lot=2). Answers were weighted by multiplying each activity
response with the corresponding child-appropriate MET value. MET-
weighted responses were summed and subsequently divided by total
METS.

FJV self-efficacy
FJV self-efficacy was measured with a modified version of a

questionnaire that exhibited. internal consistency (.72–.87) and two-
week test–retest reliability (.52–.67) with youth (Domel et al., 1996).
Response options (“do not agree=0”, “slightly agree=1”, “strongly
agree=2”) were summed.

PA self-efficacy
PA self-efficacy was measured using a questionnaire exhibiting

internal consistency ranging from 0.54 to 0.71 and test–retest
reliability ranging from 0.61 to 0.82 (Saunders et al., 1997). Response
options (“no=0”, “not sure=1”, “yes=2”) were summed.

Statistical analysis

Repeatedmeasures analysis of variancewasused todetect differences
in FJV and PA behavior and self-efficacy, separately, between incentive
groups (immediate, delayed), time (pre, post), and group-by-time.

Results

Participants

All participants met inclusionary criteria. Two never logged on for
baseline assessment. Of the remaining 78 girls, two from Group-1 and
three from Group-2 did not participate in post-assessment, leaving 73
(94%) girls (Fig. 1). Analyses were conducted on the remaining 73 girls.
There were no significant differences in baseline measures, group, or
recruitment source between participants who provided complete and
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incomplete data. Weekly log-on rate averaged 74.5%, and attrition
wasb10% (Thompson et al., 2007b).

Behavior

FJV consumption
Regardless of group, statistically significant (p= .002) pre–post

improvement was observed in self-reported FJV consumption
(Table 1). At baseline assessment, girls reported an average of 2.71
(±1.54) servings and at post-assessment, an average of 3.72 (±2.42)
servings (an increase of 1.01 servings, a small-to-medium effect size of
0.13). The group-by-time interaction was nonsignificant.

PA
For “PA-yesterday”, regardless of group assignment, girls had an

average of 2.62 baseline PA points (±1.36) and at post-assessment, an
average point total of 4.05 (±1.83) (pb .001) (an increase of 1.43 points,
a medium-to-large effect size of 0.32) (Table 1). “PA-usually” also
increased, from 3.74 points at baseline (±1.75) to 4.51 points at post-
assessment (+1.98) (p= .001) (an increase of 0.77 points, a small-to-
medium effect size of 0.14). The group-by-time interaction was
nonsignificant.

Self-efficacy
A statistically significant increase was observed in FJV self-efficacy

(p= .003) (an increase of 5.1 points, a small-to-medium effect size of
0.12). The group-by-time interaction was nonsignificant (Table 1).

Change in PA self-efficacy was not significant and decreased
between baseline and post-assessment. Group, time, and group-by-
time differences in PA self-efficacy were nonsignificant.

Discussion

Pilot testing of the theory-based Food, Fun, and Fitness Internet
Program for Girls indicated significant changes in FJV and PA in an at-
risk group of young girls, despite the pilot nature of the sample size.
This is encouraging given the popularity and availability of the
Internet among youth (Rideout et al., 2005) and the need to promote
both healthy diet and PA to achieve energy balance and prevent
obesity (Goran and Treuth, 2001). This is one of the first studies with
an at-risk group of youth to demonstrate that a theory-based obesity
prevention program delivered completely over the Internet could
change both diet and PA. Since there was no control group, the results
should be interpreted with caution. Attrition rates were low and log-
on rates were reasonably high, suggesting that an acceptable dosewas
achieved. This increases confidence in the potential of the program to
achieve desired changes.

The current study achieved greater change in FJV and PA than a
previous study using the Internet program (Baranowski et al.,
2003b). Two differences may explain this: a) differences in log-on
rates between the two studies suggest a substantially greater
program dose in the current study and b) the current study used an
Internet-only approach while the previous study utilized a mixed-
intervention approach (summer day camp plus Internet), which may
have attracted families more interested in a low-cost summer day
camp than the Internet program. Differences observed between the
camp attendance (91.5%) and log-on rates to the Internet program
(48%) in the previous study support this hypothesis (Baranowski
et al., 2003b).

FJV consumption

FJV consumption increased one serving a day. This is comparable to
that achieved by Squire's Quest!, a computer-based game promoting
increased FJV consumption to 4th graders (Baranowski et al., 2003a).
Both multi-component interventions were based on theory and
emphasized analogous skills (i.e., goal setting, problem solving, self
monitoring) which may partially explain the similarity in results.

PA

Significant increases in lifestyle PA were observed. Other studies
have found Internet-based interventions may not be effective for
enhancing PA (Vandelanotte et al., 2007). The current study
demonstrates it is possible, but this needs to be confirmed with a
larger sample.

Self-efficacy

A statistically significant increase was observed in FJV, but not PA,
self-efficacy. Future research needs to test alternative methods for
enhancing PA self-efficacy in an Internet-based environment.

Study limitations and strengths

Strengths of this study include a delivery channel that minimized
differences in delivery, a low attrition rate, and reasonably high log-on
rates (i.e., program dose). Limitations of this pilot study include the
use of self-reported measures with the possibility of socially desirable
responses, the small sample, the short duration, the lack of a control
group, and the requirement to have a home computer with Internet
access, which likely excluded at-risk girls. Further, joining of sports
groups, family vacations, holidays, chance, or other events may have
influenced FJV and PA behavior during the intervention.

Conclusions

Internet-based e-Health programs promoting healthy eating and
PA behaviors to 8–10-year-old African American girls appear feasible
andmaypromote healthy diet and PAbehaviors. Future research needs
to conduct a full-scale randomized control trial to more fully examine
the impact on diet and PA and to evaluate maintenance effects.
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